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Claims 

1. An anthocyanin dye constituted by bonding cyclodextrin 
and other sugars to hydroxyl groups in the glycoside moiety of an 
anthocyanin group dye. 

2. A method for stabilizing an anthocyanin dye, 
characterized by the fact that cyclodextrin and other sugars are 
bonded to hydroxyl groups having the glycoside moiety of an 
anthocyanin dye using the enzyme cyclodextrin glycosyltransferase 
as a catalyst. 

Detaile d explanation of the invention 
Industrial application field 

This invention pertains to a dye. In pcurticular, it 
pertains to an anthocyanin dye that can be used as foods, medical 
supplies, cosmetics, and general industry products. 

Here, the emthocyanin group dye means a dye in which a 
glycoside moiety is bonded in the molecule of said anthocyanin 
dye. As such a dye, red violet dye ascribed to red cabbage, red 
violet dye ascribed to grape skin, violet corn, berries 
[transliteration], and others are mentioned. 



Prior art 



The anthocyanin dye is poor in light resistance and heat 
resistance. Furthermore, it is a water-soluble substance, and in 
its aqueous solution, the greater the pH, namely, the larger the 
numerical number*, the larger the degree of discoloration and 
fading due to the loss of stabilization. These are general 
disadvantages of the anthocyanin group dye. 

Here, a method that does not discolor and fade the 
anthocyanin dye, namely, a method that provides a strong property 
against light and heat, regardless of the pH, is a task for those 
concerned • 

This invention is one of the solutions for solving such a 

task. 

Next, this invention is explained in detail. 
Constitution of the invention 

An assistant for stabilizing the anthocyanin dye is a sugar 
and a specific enzyme. 

As an adoptable sugar, starch (any origin) , glycogen, 
dextrin (may be straight-chained or ring-shaped), disaccharides, 
monosaccharides, etc., may be used. They are used alone or by 
mixing two or more. The amount of sugar used is approximately an 
equimoleo: amount of sugar to the anthocyanin group dye. 

Next, the process for stabilization is explained. The 
above-mentioned amount of the anthocyanin group dye and sugar is 
mixed to form an acjueous solution. The amount of water to be 
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used is about 5 times or more the total weight of the sugar and 
anthocyanin group dye* 

The enzyme cyclodextrin glycosyltransferase secreted from a 
bacterium of the Bacillus genus, such as Bacillus macerans (B. 
macerans)^ Bacillus mergaterium (B. mergaterium) , Bacillus 
circulans (B. circulans) , and Bacillus stearothermophilus (B. 
stearothermophilus) is added to it. This enzyme catalyzes three 
reactions: one that produces cyclodextrin from starch, a reaction 
that produces a straight-chained oligosaccharide from 
cyclodextrin and a receptor, and a heterogenous reaction between 
straight-chained oligosaccharides, while a starch digestive 
enzyme such as a-amylase mainly catalyzes the hydrolysis of the 
sugar. The amount added may be about 1 x 10* units (Tilden- 
Hudson method) to 1 mol of the anthocyanin group dye. 
Furthermore, the temperatxire of this dye may be approximately the 
deactivation temperatmre of the enzyme, neunely, eJ^out SO^C for 24 
h or less. 

Thus, the glucose part included in the sugar is bonded with 
a specific hydroxy 1 group having the glycoside moiety of the 
anthocyanin dye. The term ••specific" means the 4-position 
hydroxy 1 group of glucose. The completion of the reaction may be 
confirmed by liquid chromatography (see Figure 1) . 

Thus, bonding of the sugcur with anthocyanin stops the 
reaction at the moment that the reaction is almost finished and 
removes the reaction contaminants. In other words, the nonbonded 
sugar is removed* The group may be freed of impurities using an 
absorbing resin, ultrafiltration, and other methods. Only the 
supernatant liquid that is freed of such impurities is taken out. 
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and the desired stabilized anthocyanin group dye can be obtained 
by enriching or drying and solidifying. 

This invention thus achieves its purpose. 

Operation and effect 

(1) The desired product obtained is excellent in regard to 
light resistance, heat resistance, acid resistance, and alkali 
resistance. Details are explained in the following application 
examples. 

(2) rt is not necessary to deactivate the above-mentioned 
enzyme included in the group in which the bonding of dextrin to 
an anthocyanin dye, a starting material, is finished. The reason 
is that the enzyme which completes the bonding does not have 
actions other than a transitory one. 

Application Example l 

1 g of red cabbage dye (E*^^ = 200) and 1 g of 
a-cyclodextrin were dissolved in 10 mL of buffer solution (O.OIM 
acetic acid • sodium acetate) with pH = 6.0. Subsequently, 2 mL 
of CGT-ase (470 U/mL) were added to it and held at 35-40«C for 10 
h. The dye solution obtained was piurified with an absorbing 
resin (Diaion HP-40 made by Mitsubishi Chemical Industries Ltd.) 
and enriched up to E*?J[J = 60. 

The dye solution (T) treated with the enzyme and the 
conventional red cabbage dye (S) E'^^ = 60 were placed into a 
polycontainer [sic], adjusted according to the recipe for a 



refreshing beverage (refer to the following) , irradiated for 8 h 
by a Fade-O-meter (FA-2 type, Stanford carbon Fade-O-meter, sugar 
tester), and heated at 95**C for 60 min. Both (T) and (S) were 
compared and reviewed. 



Recipe: 



Refreshing beverage placed in a polycontainer 
Sugar 150 (g) 

Isomer ized sugar 62.5 
Citric acid 2.5 



The total amount was brought to 1000 (mL) with pure 
[purified] water. 

As seen from the following results/ (T) was improved in 
regard to both the heat resistance and light resistance and the 
change in color tone was slight. 

* The numerical value of the heat resistance and light 
resistance indicates a residual dye rate. 
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Key: 1. Enzyme-treated solution (T) 

2. Red cabbage dye (S) 

3. Amount added (W%} [sic] 

4. Irradiation for 8 h by FM 

5. Heating at 95 «C for 60 min 

6. Abbreviation of Fade*0-meter 
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Application Example 2 

A violet corn dye (E*°i^ =100) was treated with an enzyme 
similarly to Application Example 1 and colored on a chewing gum 
base. 

After it was irradiated for 3 days in sunlight in the summer, the 
light resistance was improved and the change in color tone was 
slight. 



Recipe: 



Gum base 




Vinyl (illegible] resin 


200 (g) 


BPBG (plasticizer) 


30 


Polyisobutylene 


30 


Microcrystalline wax 


20 


Calcium carbonate 


20 


Powdered sugar 


450 


Grape sugar 


240 


Citric acid 


1 




1,000 



* Light resistance 

The numerical value indicates the residual dye rate. 
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Enzyme-treated solution 
Violet corn dye 
Amount added (W%) 

Irradiation by sunlight for 3 days 



Key: 1. 
2. 
3. 
4. 
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Application Example 3 

A grape juice dye (E^^^ = 40) was treated with an enzyme 
similarly to Application Example 1, covered on a piece of candy, 
and held for 1 week under a fluorescent lamp. Both the light 
resistance and the change in color tone were better than those of 
a conventional grape juice dye. 

Rec ipe : Cabbage 

Sugar 650 (g) 

Thick malt syrup 500 
water 150 

1,300 

* Light resistance 

The nximerical value indicates a residual dye rate. 
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Key: 1. Enzyme- treated solution 

2. Grape juice dye 

3. Amount added (W%) 

4. Irradiation by a fluorescent lamp for 1 week 
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Brief e xplanation of the figures 



Figures 1 and 2 are line diagrams [spectra] 
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Figure 1: 

(A) Red cabbage dye 

Key: 1. Absorbance (a wavelength of 536 ma) 
2. Duration (min) 
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Figxire 2: 

(B) Red cabbage dye 



CGT-ase treated solution 



Key: 1. Absorbance (a vavelength of 536 nm) 
2 • Dviration (min) 

3 . Reverse-phase liquid column chromatography 
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